Abstract: Empirical correlations have been developed for Multan for the estimation of Diffuse Solar Radiation (DSR) as a function of clearness index (KT). The diffuse solar radiation are also estimated by the relationship as given by Liu and Jorden, Page and Iqbal. All these correlation shows a peak value of diffuse solar radiation for the months of July & August (monsoon months). The diffuse to global (total) radiation ratio is 0.317. The presently developed correlation are fine agreement with the result obtained by earlier models. It is inferred from the result that solar energy has bright prospects as far as its application and utilization is concerned.
INTRODUCTION
In the era of energy crisis throughout the World the research workers are engaged in exploring the possibilities of utilization of renewable energy sources to overcome the present energy crisis. This energy deficit is the result of industrialization, urbanization, changing life style and increase in growth rate of energy utilization. The alternate energy resources Solar, Wind and Biomass has bright prospects for the future. Solar energy is inexhaustible, clean and abundant source of energy. Solar radiation incident on horizontal surface is composed of Beam (Direct) and diffuse radiation. The direct solar radiation comes directly from the Sun and diffuse radiation are those which are scattered in the atmosphere, absorbed and reflected. The amount of diffuse solar radiation in the atmosphere depends upon the amount of water vapour contents, degree of turbidity and cloud cover. The value of diffuse solar radiation fluctuates throughout the year due to change in the atmospheric conditions. The knowledge of diffuse radiation is required in order to study the performance of solar thermal devices. The global solar radiation is measured in all the major locations of the world but diffuse solar radiation are recorded at few places. In Pakistan Six stations record global solar radiation but diffuse solar radiation is not measured at all due to lack of facilities and cost. Under these conditions empirical correlations are developed to estimate the diffuse component of the total solar radiation. In this paper the diffuse solar 
MATHEMATICAL FORMULATION
The data for Multan has been obtained from Pakistan Metrological Department (PMD) it is an average for 14 year that is monthly average from 1980 to 1994. The estimation of Diffuse Solar Radiation (DSR) H d has been made by many authors [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . The contribution of diffuse solar radiation to the total solar radiation is expressed as a function of clearness index
Liu and Jorden [1] correlation, later developed by Klien [2] is of the form,
While Page [3] correlation is expressed as,
And Iqbal [4] in his correlation employing the parameter is given as,
Beside this regression equation of Ist and 2 nd order are also expressed for Multan for a better estimation
And
For the purpose of development of the correlation the value of H the global solar radiation and extraterrestrial solar radiation H o , had been taken from Table 1 . Minitab 17 has been used for all the mathematical work.
RESULT & DISCUSSION
All the correlation due to Liu and Jorden, Page, Iqbal and the presently developed equations (4 and 5) are employed for the estimation of DSR at Multan.
The equation developed for Multan are presented for the estimation of DSR, given below as
The estimated values of DSR obtained by the correlation (Eq.1-3, 6 &7) are given in Table 2 and are shown in Figure 1 . It is observed from it that all the curves obtained through these correlations exhibits the identical trend of variation, showing a maxima in the radiation is high due to monsoon period (overcast sky). The low value of K T shown in Table 1 supports the results.
The estimated value of diffuse solar radiation from the five correlation shows the same trend. The Page correlation and the linear and quadratic equation developed for Multan are recommended for predicting the diffuse solar radiation since there is a fine agreement between these correlations throughout the year.
The low value of H d /H for Multan supports the application and utilization of solar energy. The sky conditions are clear with less atmospheric pollution, with the exception of monsoon period. This study has been done for the first time for Multan and hence will provide a strong database as far as solar energy utilization in this part of the country is concerned.
